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Abstract 
The paper presents theoretical studies and laboratory experiments regarding pneumatic equipment for sowing small seeds in 
cups, highlighting the advantages of this type of equipment with superior parameters obtained from the considered crops. 
Equipment can be used in narrower spaces, being easily to handle and use, of driving the vacuum generator can be done 
electrically or thermically. By using this equipment, the productivity is increased, the space of establishing the seedlings is 
reduced, and the seeds norm is diminished.  
The germinating, rising and development space of plants is assured, equipment can be automated and built by minimum 
costs. Studies and experimental tests relating to the production index, consumption standard, the emerging degree and the plants 
percentage obtained will be continued. 
 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Utilization the equipment proposed for sowing small seeds in seedbeds decreases the volume of manual force 
required to do the work, decreases the amount of seed per surface unit, eliminates the execution of works thus 
reducing costs for obtaining seedlings. [3, 4] 
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It is also ensured the sowing depth and emerging uniformity of plants. To achieve the equipment plastic products 
or existing components of some installations and equipment that can be reused, are used.  
Studies and experimental tests relating to the production index, consumption standard, the emerging degree and 
the plants percentage obtained will be continued. Based on the rules relating to the influencing factors for achieving 
optimal density can be established by species, the crop nature, the crop schemes implicitly expressing the 
productivity. [1,2] 
 
2. Materials and methods 
Studies aim to achieve an equipment that can be used to set up small specific seed crops respectively forestry, 
flower, vegetable species and develop in the mechanization laboratories of the Faculty of Horticulture and 
Agriculture from Craiova. [6, 7] 
Therefore, some of the methods used for sowing manually or mechanized the small seeds, existing in the country 
and abroad, were studied. (fig. 1). [8] 
 
      
a.                                                        b.
Fig. 1. a. Sowing in gullies by hand; b. equipment for sowing small seeds, grain by grain 
 
Also have been studied some characteristics of the seeds belonging to forestry, flower and vegetable species. [2] 
 
                              
a.                      b. 
             Fig. 2. Tabacco seeds covered by treating substances                                          Fig. 3. Nude small and very small seeds 
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Figure 4 a., b. Small seeds of vegetable species 
 
Documentation and studies consideration was given to the following: 
x Direct sowing in cups; 
x Consecutive sowing in several cups at the same time; 
x Possibilities for sowing depth adjustment; [5] 
x Automation possibilities for sowing small seeds in cups. [9, 10] 
Based on the rules relating to the influencing factors for achieving optimal density, the production indexes, 
expressing the final productivity may be established on species, the crops nature on culture scheme. 
Research and testing relating to the production indices at the consumption norms, will continue. [6, 7] 
Following the results obtained recently through research, the consumption norms of the seeds sown in seedbeds 
should be set in relation to the average index of soil emergence, determined by laboratory germination, with plants 
maintenance index and the percentage of capable plants obtained. Sowing rate can be calculated as it follows: 
a) Sowing rate in number of seeds per linear meter of the ditch channel, with the relation (1): 
n = i * 
R
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000.000.1
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 (1)  
where: 
n = consumption rate (sowing rate) in seeds number and seeds number to be sown per meter [pcs/m]; 
i = index of production per ditch meter [pcs/m]; 
R = index (percentage) of emerging; 
G = technical germination or potency germination indicated in the analysis report [%]; 
M = index (percentage) of plant maintenance; 
A = percentage of plants capable for planting. 
b) Sowing rate in grams of seed per meter, with the relation (2): 
q = n * 
1000
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 (2) 
where: 
q = consumption rate (sowing rate), in grams of seeds or quantity of seeds in grams to be sown at linear meter; 
G1000 = weight of 1000 seeds, indicated in the analysis report, stating the average number of seeds per kilogram - NK; 
P = seeds purity [%], indicated in analysis reports. 
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a.                                          b. 
 
c.                                                                          d.  
 
Fig. 5. Equipment for sowing in alveoli, a of d multiple distributor, b of c mono distributor 
3. Results and discussions 
The results obtained in laboratory regarding the uniformity of distribution of turnip, eggplant and tobacco seeds 
are shown in figures 6, 7 and 8: 
 
 
Fig. 6. Uniformity of distribution for turnip small grains average diameter of 1 mm and suction hole diameter of 0.5 mm 
 
From the graph it can be observed that the uniformity of seed distribution decreases with the outer diameter of the 
cone. This happens probably because the surface between the hole and the exterior of the cone allows setting more 
seeds on it during the aspiration. 
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Fig. 7. Uniformity of distribution for small seeds of eggplants with average diameter of 1 mm and suction hole diameter of 0.5 mm 
 
From the graph it can be observed that the uniformity of seed distribution decreases with the outer diameter of the 
cone. This happens probably because the surface between the hole and the exterior of the cone allows setting more 
seeds conditioned by width during the aspiration. 
 
 
Fig. 8. Uniformity of distribution for small seeds of  pelleted tobacco with average diameter of 1 mm and suction hole diameter of 0.5 mm 
 
From the graph it can be observed that the uniformity of seed distribution decreases with the outer diameter of the 
cone. This happens probably because the seeds outer diameter grows by pelleting and the surface between the cone 
and the hole does not allow setting more seeds during the aspiration. 
 
4. Conclusions 
 
For performing the production indexes the following technical indications related to compulsory minimum works 
to perform are imposed, such as: 
x When preparing the seeds: verification of seeds quality, establishing the sowing norms, setting the sowing 
method, preparation of seeds according to each variety; 
x When sowing the seeds: soil temperature, at the moment of sowing should be between +9ºC ... +15ºC; 
x When covering the seeds: seeds covering with the humus-sand mixture prepared, slightly compressing the 
humus after soil covering; 
x Equipment can be used in narrower spaces, being easily to handle and use; 
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x Driving the vacuum generator can be done electrically or thermally; 
x Depression in installation does not require greater values, because of the seeds small mass; 
x Nozzles holes should represent 0.5-0.6 out of the smallest size of seed; 
x Nozzle peak should not allow placing more than one seed on the nozzle hole; 
x Seeds aspired within the sucking tube can be collected in lower cover, recovered and considered as 
inappropriate; 
x By using this equipment, the productivity is increased, the space of establishing the seedlings is reduced, 
the seeds norm is diminished; 
x The germinating, rising and development space of plants is assured; 
Equipment can be automated and built by minimum costs. 
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